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(57) Abstract 

The invention relates to a method for processing a web of paper in a 
dryer section (1) of a papermaking machine, wherein the web of paper is 
subjected to drying by delivering it under the support of at least one dryer 
felt (3) around dryer cylinders (4, 5) located successively within the dryer 
section in the dryer felt running direction. The dryer felt is adapted to press 
the web of paper against a dryer cylinder adjacent thereto at any given loca- 
tion in its running direction. In order to achieve the conditioning of web of 
paper (6), at least one dryer cylinder (4, 5) is subjected to the following op- 
erations: A) this particular dryer cylinder (4, 5) is provided with a press 
zone (5a, 9, 1 1), B) web of paper (6) is carried through press zone (5a, 9, 1 1) 
between dryer felt (3) and an elastic element (8, 10), and C) press zone (5a, 
9, 11) is produced by accompanying the dryer cylinder with a pressing roll 
(9) or the like. 
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METHOD FOR TREATMENT OF A PAPER WEB IN THE DRYING SECTION OF A 
PAFEFMACHINE. 

The present invention relates to a method for processing a 
5 web of paper in the dryer section of a papermaking machine, 

wherein a web of paper is subjected to drying by delivering 
it under the support of at least one dryer felt around dryer 
cylinders arranged within the dryer section successively 
in the dryer felt running direction, said dryer felt being 
10 adapted to press the web of paper against a dryer cylinder 

adjacent thereto at any given location in its traveling 
direction. 

This . type of dryer sections are generally known in paper- 

15 making machines and may conprise a number of dryer cylin- 

ders, mounted successively in the dryer felt running 
direction and having axes of rotation that are substantially 
perpendicular to the dryer felt running direction. General- 
ly, a dryer section is provided with at least two separate 

20 wires or dryer felts, the first being adapted to travel 

around an upper tier of dryer cylinders in the dryer section 
and the second being adapted to travel in a corresponding 
fashion around . a lower tier of dryer cylinders in the 
dryer section, whereby a web of paper is adapted to be 

25 guided alternately from the upper tier of dryer cylinders 

to the lower tier of dryer cylinders always to a dryer 
cylinder that is next in the web traveling direction in a 
manner such that a web of paper progresses from the dryer 
felt of said upper tier of dryer cylinders onto that of 

30 said lower tier of dryer cylinders as a so-called open 

draw* 



Especially in the manufacture of micro-creped paper, which 
the invention described in this application is preferably 
35 but not exclusively associated with, the dryer section is 

particularly provided with a so-called Clupak unit or 
compacting unit for producing light or micro-creping, said 
unit comprising a hard roll and a soft roll developing 
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therebetween a nip thr ugh which a paper web travels 
preferably at a dry matter content within the range of 50 
- 70 %. The purpose of using a Clupak unit is to contribute 
to the quality characteristics of paper, especially f lexibi- 
5 lity r tearing resistance and elongation. 

As for the prior art, a further reference can be made e.g. 
to Finnish Patent application FI-9 01978, which relates to 
a method for marking a flexible structure. According to 

10 the marking method disclosed in the cited publication, the 

impressions of a friction felt having a "striped or uniform 
texture are copied on a sheet of paper by pressing an 
unpolished surface against the felt at the moment it is 
advanced to a yankee cylinder, especially in the dry section 

15 of a papermaking machine. The pressing is effected by 

means of a single or a plurality of presses which are 
called friction presses. Thus, the question is particularly 
about the treatment of single-side polished kraft paper 
for producing various patterns on the surface of paper. 

20 

Also in view of the prior art, reference can be made to 
Patent application FI-9 119 87, which discloses a papermaking 
machine for producing a web of soft creped paper. Also 
this publication shows the use of a press roll for pressing 

25 the web of paper against a yankee cylinder in view of 

obtaining certain cohesion and softness values .According 
to the cited publication, a web of paper being advanced to 
a press roll is supported by means of a felt, the web of 
paper transferring onto such support from a former wire 

30 included in the wet end. 

A particular object of this invention is to provide a 
method used in a dryer section as set forth in the preamble 
of the claim for effecting light creping. In order to 
35 achieve this object, a method of the invention is primarily 

characterized in that, in view of subjecting a web of 
paper to conditioning, especially t so-called micro- 
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10 



creping, at least one dryer cylinder is subjected to the 
following operations: 

- this particular dryer cylinder is provided with at 
least one pressing zone, through which 

- a web of paper is advanced between a dryer felt and an 
elastic element, whereby 

- the pressing 2one is produced by accompanying the dryer 
cylinder with at least one pressing roll or a like. 



Provided this way is a press zone, wherein a pattern 
included in the dryer felt can be transferred onto a web 
of paper traveling through the press zone, whereby an 
elastic element, which within the press zone lies on the 

15 opposite side of the dryer felt relative to the web of 

paper, assists in the formation of a dryer felt pattern or 
a surface configuration developing in the paper by equaliz- 
ing single loads created by the dryer felt with projections 
included therein, whereby the web of paper, upon pressing 

20 against the elastic element, conforms to the dryer felt 

texture. At the same time, the solution is capable of 
avoiding the scorching of a web of paper onto a dryer 
cylinder since within the press zone, wherein the web of 
paper could poosibly be subjected to a thermal load suffi- 

25 cient to cause scorching, said web of paper travels between 

a dryer felt and an elastic element and, thus, the web of 
paper is not in direct contact with the surface of a dryer 
cylinder as there is an elastic element between the cylinder 
and the web of paper. 

30 

According to one preferred embodiment, the dryer felt is 
adapted to travel in contact with the outer surf ace of a 
dryer cylinder. Thus, a dryer felt, which is functionally 
dimensioned to withstand the thermal loads existing at a 
35 dryer cylinder, is arranged in the most demanding location 

in terms of ability to withstand thermal loads applied to 
a web of paper. 
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According to another preferred embodiment, the dryer felt 
is formed from a normal dryer felt used in a dryer section. 
Thus , this solution offers the advantage that procedures 
effected within a press zone can be used to provide a web 
5 of paper with a surface configuration not unlike light 

creping, whereafter the dryer felt run continues as a 
normal dryer felt run over the section downstream of the 
press zone and preferably also upstream of the press zone. 
In other words, at least some of the dryer cylinders in 

10 the upper tier of dryer cylinders can be provided with a 

dryer felt which at a certain cylinder/cylinders, located 
both upstream and downstream of the press zone, serves as 
a normal dryer felt but which, within the press zone in 
applying the method, serves as an abutment felt or wire 

15 preferably against this particular dryer cylinder, thus 

providing an element facilitating the removal of a web of 
paper from the dryer cylinder in all conditions downstream 
of the press zone. 

20 According to yet another embodiment, the pressing roll is 

adapted to be provided with an elastic ooating, e.g. a 
rubber coating, serving at least as a part of elastic 
element. Thus, if the part of elastic element comprises an 
endless track, the elastic coating has a hardness index 

25 which is higher than that of the endless track. Hence, a 

press zone created this way includes two elastic zones, 
the first comprising an elastic element lying between a 
web of paper and a pressing roll and the second elastic 
zone comprising a coating applied to said pressing roll. 

30 This is to protect a web of paper from excessive deforma- 

tions which could result in penetrating holes in a web of 
paper. 

According a further preferred embodiment , the elastic 
35 element is made exclusively of an endless felt or a like, 

which is adapted to travel through said press zone, or the 
elastic element is made of an elastic coating applied to 
the pr ssing roll. - . 
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5 

The other non-independent claims directed to a method 
disclose a few preferred embodiments for the invention. 

5 A method of the invention will be described in more detail 

in the following specification with reference made to the 
accomapnying drawings. In the drawings 

fig- 1 shows a general schematic view of a dryer 

10 section of a papermaking machine, displaying 

schematically the position of a press zone 
intended for carrying out a method of the 
invention r 

15 fig. 2 is a side view of a technical assembly required 

for producing a press zone, and 

fig* 3 is a larger-scale view of a press zone. 

20 in reference to fig. l, the wet end M of a papermaking 

machine (a former section and a press section) is folowed 
by a dryer section 1 with a built-in zone II , which includes 
a press zone of the invention. Furthermore, the dryer 
section may include a section upstream of press zone II, 

25 which is a so-called Clupak unit 2. Especially in view of 

dryer felt runs, the dryer section 1 may structurally be 
like any dryer section known from papermaking technology 
(a front, intermediate and/or rear dryer) , e.g. a so-called 
separate dryer felt run arrangement, including on the one 

30 hand a first dryer felt configuration traveling around an 

upper tier of cylinders and, on the other hand, a second 
dryer felt configuration or a so-called single felt con- 
figuration traveling around a lower tier of cylinders. 
Thus, a method of the invention refers to a so-called on- 

35 machine process. 

The general assembly of press zone II according to one 
embodiment is shown in fig. 2. Thus, a dryer felt 3, serving 
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as a dryer felt for an upper tier of dryer cylinders 4, is 
advanced to one dryer cylinder 5a included in a lower tier 
of dryer cylinders 5, whereby a web of paper, designated 
with reference numeral 6, is likewise carried along with 
5 dryer felt 3 to said dryer cylinder 5a such that it lies 

on the outer surface of the dryer felt as said dryer felt 3 
comes into contact with dryer cylinder 5a. Adjacent to 
dryer cylinder 5a is located an endless elastic element 8, 
especially a felt assembly, which is separate from a dryer 

10 felt 7 of a lower tier of dryer cylinders and which in the 

vicinity of dryer cylinder 5a is applied against one surface 
of the web of paper. Adjacent to dryer cylinder 5a is 
further located a pressing roll 9, provided with an elastic 
coating 10 f such as a rubber coating. Between dryer cylin- 

15 der 5a and pressing roll 9 develops a nip zone 11 for 

advancing web of paper 6 therethrough such that it lies 
between endless elastic element 8 placed against the coating 
of pressing roll 9, on the one hand, and dryer felt 6 placed 
against dryer cylinder 5a, on the other hand. Thus, a 

20 result of a thermal effect released from the dryer cylinder 

and, on the other hand, a compression effect developed in 
nip 11 is that the texture of a dryer felt transfers onto 
web of paper 6, whereby the web of paper conforms with the 
dryer felt texture upon pressing primarily against elastic 

25 element 8 and on the other hand against elastic coating 10 

of pressing roll 9. 

Downstream of press zone 5a, 9 and 11, said dryer felt 3 
and web of paper 6 keep advancing to a next dryer cylin- 

30 der 4a in upper tier of dryer cylinders 4 such that said 

web of paper 6 presses against this particular dryer 
cylinder 4a identically to what happens with dryer cylin- 
der 4b upstream of press zone 5a, 9, 11 in upper tier of 
dryer cylinders 4. In addition, fig. 2 illustrates a further 

35 stage of paper-web drying, whereby a dryer cylinder 5b 

downstream of the press zone in lower tier of dryer cylin- 
ders 5 perates as a normal dryer cylinder, said web of 
paper 6 being carried as an open draw to dryer cylinder 5b 



WO 93/23615 



PCI7FI93/00206 



7 

for pressing it against the outer surface of the dryer 
cylinder by means of dryer felt 7. These operati ns as 
such are obvious for a skilled person and, hence, not 
explained in further detail in this context. 

5 

Pig. 3 illustrates in more detail the situation adjacent 
to press zone 5a, 9, 11. As shown in the figure, a combina- 
tion of dryer felt 3, web of paper 6, and elastic element 8 
arriving in press zone 5a, 10, 9 and 11 is essentially 
10 discrete but, as a result of pressing action applied by 

the press zone, said web of paper 6 conforms with a tex- 
ture 13 of dryer felt 3 and said elastic element 8 dis- 
engages from web of paper 6 and dryer felt 3, as shown at 
12 in fig. 3. 

15 

It is preferred that a press-zone operation be effected 
such that the web of paper has a dry matter content of 50- 
80 %, preferably 55-65 %. It is obvious that the elastic 
element can alternatively be either just an elastic coating 

20 or an endless track, as self-evident for a skilled person 

the basis of the above specification. Alternatively, instead 
of or in addition to dryer felt 3 , the method can be carried 
out by using a so-called marking wire, the technical 
configuration of its run being within the normal abilities 

25 of a skilled person. 
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Claims 

1. A method for processing a web of paper in a dryer 
5 section (1) of a papermaking machine, wherein a web of 

paper is subjected to drying by delivering under the support 
of at least one dryer felt (3) around dryer cylinders (4, 
5) arranged within the dryer section successively in the 
dryer felt running direction, said dryer felt being adapted 
10 to press the web of paper against a dryer cylinder adjacent 

thereto at any given location in its running direction, 
c h a r acterized in that, in view of subjecting a web of 
paper (6) to conditioning, at least one dryer cylinder (4, 
5) is subjected to the following operations: 
15 - this particular dryer cylinder (4, 5) is provided with 

a press zone (5a, 9, 11), 
- web of paper (6) is advanced through press zone (5a, 9, 

11) between dryer felt (3) and an elastic element (8), 

whereby 

20 - said dryer cylinder is provided with press zone (5a, 9, 

11) by accompanying it with at least one pressing roll 
(9) or a like. 

2. A method as set forth in claim 1, characterized in that 
25 said dryer felt (3) is adapted to travel in contact with 

the outer surface of dryer cylinder (5a) . 

3. A method as set forth in claim 1 or 2, characterized in 
that said dryer felt (3) comprises a dryer felt used in 

30 dryer section (1) and serving upstream and/ or downstream 

of press zone (5a, 9, 11) as a dryer felt at least in a 
part of the dryer section. 

4. A method as set forth in any of claims 1-3, comprising 
35 an upper and a lower tier of dryer cylinders, each including 

a separate dryer felt configuration (3, 7), characterized 
in that a felt (3) included in a different tier of dryer 
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cylinders and serving as a dryer felt therein is advanced 
thr ugh said press zone. 

5. A method as set forth in any of claims 1-4, characterized 
5 in that said elastic element (8) is formed as an endless 

track. 

6. A method as set forth in any of claims 1-5, characterized 
in that said elastic element (10) is formed as an elastic 

10 coating applied to pressing roll (9) . 

7. A method as set forth in any of claims 1-6, characterized 
in that the hardness index of elastic coating (10) is made 
higher than that of elastic element (8). 

15 

8 . A method as set forth in any of claims 1-7 , characterized 
in that the method is used for manufacturing sack paper. 

9. A method as set forth in any of claims 1-8, characterized 
20 in that said press zone (5a, 9, 11) is located downstream 

of a so-called Clupak unit (2) included in the dryer 
section. 

10. A method as set forth in any of claims 1-9, charac- 
25 terized in that the processing is effected with said web 

of paper (6) having a dry matter content of 50-80 %, 
preferably 55-65 %. 
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